Neuropeptide processing profile in mice lacking prohormone convertase-1.
Prohormone convertase 1 (PC1; also known as PC3) is believed to be responsible for the processing of many neuropeptide precursors. To look at the role PC1 plays in neuropeptide processing in brain and pituitary, we used radioimmunoassays (RIA) as well as quantitative peptidomic methods and examined changes in the levels of multiple neuropeptide products in PC1 knockout (KO) mice. The processing of proenkephalin was impaired in PC1 KO mouse brains with a decrease in the level of Met-Enkephalin immunoreactivity (ir-Met-Enk) and an accumulation of higher molecular weight processing intermediates containing ir-Met-Enk. Processing of the neuropeptide precursor VGF was also affected in PC1 KO mouse brains with a decrease in the level of an endogenous 3 kDa C-terminal peptide. In contrast, the processing of proSAAS into PEN was not altered in PC1 KO mouse brains. Quantitative mass spectrometry was used to analyze a number of peptides derived from proopiomelanocortin (POMC), provasopressin, prooxytocin, chromogranin A, chromogranin B, and secretogranin II. Among them, the levels of oxytocin and peptides derived from chromogranin A and B dramatically decreased in the PC1 KO mouse pituitaries, while the levels of peptides derived from proopiomelanocortin and provasopressin did not show substantial changes. In conclusion, these results support the notion that PC1 plays a key role in the processing of multiple neuroendocrine peptide precursors and also reveal the presence of a redundant system in the processing of a number of physiologically important bioactive peptides.